policy and program changes. In 1990, the Centers for Disease Control and Prevention launched the national Youth Risk Behavior Survey (YRBS) to assess priority behaviors that most influence health among young people in the United States. 6 The current study uses YRBS data collected during 1991, 1993, 1995, and 1997 to examine trends in the percentage of high school students reporting involvement in fights, injuries from fights, gun carrying, and carrying weapons other than guns. It also uses YRBS data collected during 1993, 1995, and 1997 to examine trends in the percentage of high school students engaging in behaviors related to violence on school property. Because there are significant associations between involvement in violent behavior and demographic characteristics, [7] [8] [9] [10] we examined whether these trends varied by sex, race or ethnicity, and school grade.
METHODS

Study Design
The first national school-based YRBS was conducted in the spring of 1990. Since 1991, the YRBS has been conducted biennially. Because of differences in question wording between the 1990 YRBS questionnaire and subsequent questionnaires, analyses of trends are restricted to the 4 national surveys conducted in 1991, 1993, 1995, and 1997 .
Each of the 4 surveys used a similar 3-stage, cluster-sample design to obtain a nationally representative sample of students in grades 9 through 12 in the United States. The target population consisted of all public and private high school students in the 50 states and the District of Columbia. Details of the sample design for each of the 4 surveys have been described previously. [8] [9] [10] A general description of the sampling method and modifications made to combine the 4 national data sets is provided below.
The first-stage sampling frame for each national survey contained primary sampling units (PSUs) consisting of large counties or groups of smaller, adjacent counties. From this frame, PSUs were selected from 16 strata formed according to the degree of urbanization and the relative percentages of black and Hispanic students in the PSUs. The PSUs were selected with the probability of selection proportional to the total school enrollment for the PSUs.
At the second stage of sampling, schools were selected from the PSUs; probability of selection was proportional to school enrollment size. To ensure that racial or ethnic subgroups were large enough to analyze subgroup differences, schools with substantial numbers of black and Hispanic students were sampled at relatively higher rates than were other schools. The final stage of sampling consisted of randomly selecting, within each chosen school and in each of the 4 grades, 1 or 2 entire classes of a required discipline, such as English or social studies. All students in the selected classes were eligible to participate.
In combining the 4 national data sets, the strata from each survey year were individually coded, creating an additional stratum of "time." In addition, to improve the accuracy of SE calculations, a small number of PSUs (with very large school enrollments) that were selected with certainty were recoded as their own strata. The sampled schools within the strata created from "certainty PSUs" were then treated as PSUs within those strata. This recoding of PSUs as their own strata was not done until the 1997 survey. In this study, recoding was implemented for the 1991, 1993, and 1995 data sets to maintain consistency. As a result, the confidence intervals in previously published reports of the 1991, 1993, and 1995 data sets [8] [9] [10] vary slightly from those reported in the present study.
Survey procedures were designed to protect student privacy and allow for anonymous participation. A questionnaire containing approximately 90 items was administered in the classroom by trained data collectors. The questionnaire covered 6 categories of behaviors: (1) those that contribute to unintentional and intentional injuries, (2) tobacco use, (3) alcohol and other drug use, (4) sexual behaviors that contribute to unintended pregnancies and sexually transmitted diseases, (5) dietary behaviors, and (6) physical activity. Students recorded responses on computer-scannable answer sheets.
Following local procedures, parental consent was obtained prior to survey administration. Several methods were used to maximize participation at all levels. For example, multiple mailings to parents increased parental consent rates; student response rates were increased by revisiting schools to collect data from previously absent students. In 1991, 1993, 1995, and 1997, school response rates were 75%, 78%, 70%, and 79%, respectively; student response rates were 90%, 90%, 86%, and 87%, respectively; overall response rates were 68%, 70%, 60%, and 69%, respectively; and the sample sizes were 12 272, 16 296, 10 904, and 16 262, respectively.
In each of the 4 surveys, students answered the following questions about interpersonal violence: "During the past 30 days, on how many days did you carry a weapon such as a gun, knife, or club?"; "During the past 12 months, how many times were you in a physical fight?"; and "During the past 12 months, how many times were you in a physical fight in which you were injured and had to be treated by a doctor or nurse?" In 1993, 1995, and 1997, students were asked, "During the past 30 days, on how many days did you carry a weapon such as a gun, knife, or club on school property?"; "During the past 12 months, how many times were you in a physical fight on school property?"; "During the past 30 days, on how many days did you not go to school because you felt you would be unsafe at school or on your way to or from school?"; "During the past 12 months, how many times has someone threatened or injured you with a weapon such as a gun, knife, or club on school property?"; "During the past 12 months, how many times has someone stolen or deliberately damaged your property such as your car, clothing, or books on school property?"; and "During the past 30 days, on how many days did you carry a gun?" By combining the questions about gun carrying and weapon carrying, a new variable was created to measure whether students carried a weapon other than a gun. Specifically, the variable was designed to identify students who carried weapons, but not guns, in the 30 days preceding the survey. To calculate prevalence estimates, responses to each of the above questions were recoded into 2 categories: 0 vs 1 or more days or times. To measure progress toward national health objectives for the year 2000, 11 incidence rates per 100 students were estimated for fighting and weapon carrying. Students who replied that they carried a weapon 0 or 1 days during the 30-day period were assigned a weaponcarrying frequency of 0 or 1, respectively; 2 or 3 days, 2.5; 4 or 5 days, 4.5; and 6 or more days, 6.0. Similarly, students who reported fighting 0 or 1 times during the 12-month period were assigned a fighting frequency of 0 or 1, respectively; 2 or 3 times, 2.5; 4 or 5 times, 4.5; 6 or 7 times, 6.5; 8 or 9 times, 8.5; 10 or 11 times, 10.5; and 12 times or more, 12.0.
Data Analyses
A weighting factor based on student sex, race or ethnicity, and grade in school was applied to each record to adjust for student nonresponse and the oversampling of black and Hispanic students. The final, overall weights were scaled so that the weighted count of students equalled the total sample size, and the weighted proportions of students in each grade matched national population projections for each survey year. All estimates are based on weighted data.
All analyses were performed using a statistical software package that accounts for the complex sampling design and weighting factors in the data set. 12 Data for racial or ethnic groups other than white, black, and Hispanic were combined, because when presented separately, sample sizes were too small for meaningful analysis. The race or ethnicity of these students is referred to as "other." To analyze main effects of sex, race or ethnicity, and grade, a set of logistic regression models was run that included these demographic variables. To analyze secular trends, time was treated as a continuous variable with linear and higherorder (quadratic, cubic) components. For each behavior variable, a series of orthogonal coefficients representing linear, quadratic, and cubic effects were assigned in a manner corresponding to the biennial spacing of the surveys. For example, for variables with 4 years of data, coefficients for linear time variables were −3, −1, 1, and 3; those for quadratic time variables were 1, −1, −1, and 1; and those for cubic time variables were −1, 3, −3, and 1. Linear and higher-order time variables were simultaneously entered into logistic regression models that controlled for sex, grade, and race or ethnicity. Overall (combined linear and higher-order) time effects were calculated using contrast statements.
Next, a set of logistic regression models that included significant time variables and their interactions with sex, grade, and race or ethnicity was run. For those interactions that were significant at PՅ.05, a set of nested time variables was used in logistic regression models to produce ␤ coefficients for time trends in the subgroups of interest.
RESULTS
During all years for which data were collected, male students were significantly more likely than female students to engage in each of the behaviors we examined except feeling too unsafe to go to school (TABLE 1) . Ninthgrade students were significantly more likely to engage in each of the behaviors than were 12th-grade students. Students in 10th grade also were more likely to engage in all but 2 of the 10 behaviors than were students in 12th grade, and students in 11th grade were more likely than students in 12th grade VIOLENT BEHAVIORS AMONG HIGH SCHOOL STUDENTS more likely than students in 12th grade to carry a weapon, both in general and on school property, to engage in a physical fight in general and on school property, and to have property deliberately stolen or damaged while at school. Relative to white students, black and Hispanic students were significantly more likely to engage in all but 2 of the 10 behaviors. Students of "other" races or ethnic groups were significantly more likely than white students to be injured in a physical fight, to feel too unsafe to go to school, and to be threatened or injured with a weapon on school property.
The prevalence estimates for the violence-related behaviors for all years of available data are presented in TABLE 2. From 1991 to 1997, the percentage of all students who carried a weapon on 1 or more of the 30 days preceding the survey decreased 30%, the percentage of students who engaged in a physical fight 1 or more times during the 12 months preceding the survey decreased 14%, and the percentage of students injured in a physical fight decreased 20%. Similarly, between 1991 and 1997, the 12-month incidence of fighting decreased 16%, from 137 to 115 events per 100 students, and the 30-day incidence of weapon-carrying decreased 31%, from 107 to 74 events per 100 students. From 1993 to 1997, the percentage of students who carried a gun on 1 or more of the 30 days preceding the survey decreased 25%, the percentage of students who carried a weapon on school property on 1 or more of the 30 days preceding the survey decreased 28%, and the percentage of students who engaged in a physical fight on school property 1 or more times during the 12 months preceding the survey decreased 9%.
From 1991 to 1997, a significant linear decrease in the likelihood that students carried a weapon, engaged in a physical fight, or were injured in a physical fight was identified through logistic regression analyses (TABLE 3) . From 1993 to 1997, the likelihood that students carried a weapon on school property and engaged in a physical fight on school property showed a significant linear decrease. In addition, from 1993 to 1997, the likelihood that students carried a gun and the likelihood that students carried any weapon showed a significant linear decrease. For weapon carrying from 1993 to 1997, Wald F, an omnibus test of the effect of time, was 4.56 (P = .01; ␤ = −.08, P = .003). However, analyses did not detect a significant trend over time in the likelihood that students carried a weapon other than a gun.
To determine whether any of the time trends varied by sex, grade, or race or ethnicity, a series of logistic regression models was run that examined the interaction of sex, grade, and race or ethnicity with the linear time variable, because only the linear time variable To explore the nature of these interactions, a final set of logistic regression analyses was performed using nested time variables for the subgroups of interest. The race or ethnicity subgroup analysis showed that the decrease in fighting from 1991 to 1997 was the result of a decrease in fighting among white and black students but not among Hispanic students or those of other racial or ethnic groups (TABLE 4) . This pattern also is evident from prevalence comparisons (TABLE 5) . Although physical fighting decreased from 41% to 34% among white students and from 51% to 43% among black students from 1991 to 1997, physical fighting remained essentially unchanged among Hispanic students and those of other racial or ethnic groups during this period. While analyses revealed a significant linear decrease in physical fighting for both male and female students, the ␤ for females was larger, suggesting they had a steeper decline (Table  4 ). This sex difference also is apparent in prevalence comparisons (Table 5) ; the percentage of females who engaged in a physical fight decreased 24%, from 34% to 26%, from 1991 to 1997, while the percentage of males who engaged in a physical fight decreased 8%, from 50% to 46%, during the same period.
COMMENT
Results of this study indicate that between 1991 and 1997, US high school students became less likely to carry weapons, to engage in physical fights, and to be injured in physical fights. Our findings also indicate that between 1993 and 1997, students became less likely to carry guns but not other weapons, VIOLENT BEHAVIORS AMONG HIGH SCHOOL STUDENTS to carry weapons on school property, and to engage in physical fights on school property. In each of these 3 survey years, the percentages of students carrying weapons on school property and engaging in physical fights on school property were far lower than the percentages of those engaging in these behaviors in general. This suggests that, although recent events have focused national attention on school violence, violence among adolescents is a more generalized problem. School violence may be viewed as a reflection or extension of youth violence in the larger community. 13 National health objectives for the year 2000 recognize that violence among adolescents is not restricted to schools and therefore include reducing the incidence of weapon carrying and fighting in general. The Public Health Service goal of reducing the incidence of weapon carrying among adolescents by 20% from the 1991 baseline has been met, and progress is being made toward meeting the objective of reducing fighting among adolescents.
11 From 1991 to 1997, the incidence of weapon carrying decreased 31%, and the incidence of fighting decreased 16%. However, other violence-related national health objectives for the year 2000 have not been met, and rates of youth violence remain alarmingly high.
Even among the behaviors showing decreasing trends, the reduction in rates of violent behavior are not similar for all subgroups; the decrease in physical fighting between 1991 and 1997 was the result of a decrease in fighting among black and white students but not among Hispanic students or those of other racial or ethnic groups, and the decrease in physical fighting between 1991 and 1997 was greater for female students than for male students. These findings indicate the need to continue examining trends in violent behavior among various demographic subgroups, so that variations in trends can be identified and subgroups for which rates are not decreasing are not overlooked. Future research should focus on ways to reach subgroups that are not showing decreasing rates of violent behavior as well as those, such as male students, black and Hispanic students, and younger students, in which prevalence is consistently high.
These trends in violent behavior are consistent with trends in homicide, nonfatal victimization, and school crime rates. For example, data from the National Crime Victimization Survey for 1996 indicate that the rates of violent victimization among adolescents are at their lowest levels since the survey instrument was revised in 1992. 14, 15 Similarly, the homicide rate among young people aged 14 to 17 years has decreased steadily since 1993, and the rate in 1997 was at the lowest level since 1988. 16 These results also are consistent with data from other national surveys that indicate a decrease in weapon carrying on school property and a decline in the rate of victimization at school during a similar time period. 17 Despite these recent reductions, rates of youth homicide, nonfatal victimization, and perpetration of violence remain at historically high levels. In addition, this study did not find significant decreases in the percentage of students feeling too unsafe to go to school, being threatened or injured with a weapon on school property, or having property stolen or deliberately damaged at school. Furthermore, no decrease has occurred in the percentage of students carrying weapons other than guns, and in 1997, this behavior was twice as prevalent as gun carrying. Therefore, although the reductions in gun carrying and fighting are encouraging, the prevalence of youth violence and school violence is still unacceptably high. These findings indicate that schools, families, and communities need to work together to prevent violence.
This study is subject to several limitations. First, data on weapon carrying are available only for the 30 days preceding the survey. This reference period is less likely to capture sporadic weapon carrying, which might not have shown similar decreasing trends. Second, these data apply only to adolescents who attend high school and, therefore, are not representative of all adolescents. In 1996, 5% of persons aged 14 to 17 years were not enrolled in school. 18 These adolescents are more likely than their in-school peers to engage in risky behavior. 19 Third, YRBS data are based on student self-reporting. While the survey questions demonstrate good testretest reliability, 20 students may underreport or overreport these types of behaviors. Fourth, the analysis of violence-related behaviors on school property is based on data from only 3 years, ending before the recent multiplevictim, school-associated violent deaths. It is unclear whether students' perceptions of vulnerability will increase as a result of these incidents and whether this will be reflected in increases in the proportion of students carrying weapons and feeling unsafe at school.
Understanding the factors that account for recent reductions in youth violence is important in maintaining and enhancing these reductions. This study was not designed, however, to explain the underlying factors that contribute to violent behavior among youth. Researchers are exploring potential explanations for the decrease in violence-related behavior, such as improvements in economic conditions, changes in the crack cocaine market, changes in legislation and law enforcement practices, changes in school policies and school environments, and improvements in the quantity or quality of youth violence prevention programs. [21] [22] [23] Future research should continue to explore why behaviors related to interpersonal violence are decreasing and what types of interventions are most effective at enhancing and sustaining these reductions.
